Footprint competition assays are utilized to study the binding of Xenopue transcription factor A to a variety of singlestranded nucleic acids.
INTRODUCTION
In vivo, factor A is found in a specific association with oocyte 5S RNA in a stable 7S nucleoprotein particle (7). Xenopus 5S RNA but not E.coll tRNA inhibits both factor A-dependent in vitro 5S RNA synthesis and DNase I protection of the 32 P endlabeled 5S RNA gene (7). The ability of factor A to bind either the 5S RNA gene or 5S RNA suggests a feedback inhibition mechanism for the control of Xenopus 5S RNA synthesis (7). footprint. Thus, this method is an indirect approach to measuring relative binding affinities of competitor nucleic acids (6) . The abilities of Xenopus 5S RNA and a number of other 5S RNA molecules to compete in factor A-dependent, DNase I protection of the 32p end-labeled 5S RNA gene are illustrated in Figure 1 . Oocyte 5S RNA ( Figure 1A , lanes 2-5), wheat germ 5S RNA ( Figure  IB , lanes 2-5) and yeast 5S RNA ( Figure 1C , lanes 2-5) are equally effective in the footprint inhibition assay. E. coli 5S RNA is not an effective binding competitor for factor A in this assay ( Figure ID , lanes 2-5). This lack of footprint inhibition by E.coli 5S RNA is apparently not due to degradation of the RNA under footprinting conditions since gel eleetrophoresis of the reaction mixtures containing Xenopus oocyte or E.coli 5S RNA reveals no degradation of RNA (data not shown). Wheat germ tRNA also does not compete for factor A binding (see Figure below) .
Sakonju and Brown have suggested that factor
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The footprint competition observed in Figure 1 with these RNAs is graphed in Figure 2 . The 50X inhibition of factor Adependent footprinting by Xenopus 5S RNA, wheat germ 5S RNA, or yeast 5S RNA is observed at about 2X10~8M (curve A, Xenopus; Samples were processed, electophoresed, and quantitated as described in Materials and Methods. 9 is the fraction of factor A displaced from the 5S" RTJA" gene by competitor DNA. 
DISCUSSION
The use of the DNase I footprintlng method has permitted rapid progress in understanding the binding of transcription factor A to the Xenopus 5S RNA gene. This assay is limited, however, to the study of highly specific binding of proteins to P end-labeled nucleic acids. We have made use of a variation of this footprintlng method to study the binding of factor A to unlabeled RNA and DNAs that may lack specific binding sites. The competition assay employed simply Involves the addition of various concentraions of competitor nucleic acids to a footprint reaction containing an end-labeled 5S DNA fragment whose factor A binding affinity has been characterired. This assay is capable of providing estimates of relative binding affinities. Sakonju and Brown (6) have previously used this assay to detect a four-fold difference between the affinities of the transcription factor for oocyte and somatic 5S RNA genes. In the present study, we have applied this assay to an analysis of factor A binding to a 
